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mines, with a well-lined shaft, being less liable to an inflow of water than are shallow workings. Pumping is particularly vital in the anthracite mines of the United States. When the excess of water is small, a common method is to draw it up the shaft in tanks, which may either form part of the cage or be substituted for it. A system of siphoning is also occasionally used; but the best and most common method of ridding mines of water is by continuous pumping. (See PUMPS.) The transmission of power to the mine workings is accomplished by various methods, including: steam or compressed air in pipes, water under pressure in pipes, electricity along metal conductors, and by means of ropes or of rods of wood or iron. With all of these methods, however, steam is almost always the initial source of power, being used to generate the electricity, compress the air or water, and operate the ropes and rods.

Electricity as a motive power in mines has increased rapidly in recent years, and is now extensively utilized for haulage, pumping, ventilation, coal cutting, conveying, and lighting. It is now the principal motive power used in American coal mines. Its chief disadvantage is the possibility of fire due to sparking at the motor or to short circuiting. The coal industry is one of the major industries of the United States, involving a number of miners varying seasonally and according to economic conditions from 500,000 to 900,000. It is difficult to estimate even approximately the amount of investment involved or the annual returns. From an .economic standpoint there are two separate industries, the anthracite industry and the bituminous industry.

Anthracite or 'hard' coal is produced only in a comparatively small area in the eastern part of Pennsylvania. The supply will be mined out in a comparatively short time (estimated at 150 years), and the costs of mining are increasing. The 1940 production was 50,024,000 tons. The greater part of the unmined supply of anthracite coal is in the hands of eight large producers, although a part of that supply is owned by so-called 'independent' companies. Bituminous or 'soft' coal, on the other hand, is found in 36 States, and the supply is virtually unlimited. It is estimated that there is enough unmined bituminous coal within the continental limits of the United States to last 3,000 to 4,000 years. Especially large reserves, which are practically untouched, exist in the Rocky Mountain region. The 1940 production was 450,000,000

tons. The bituminous industry, as distinguished from the anthracite industry, is an intensely competitive one, there being over 6,-ooo independent producers. The largest single company produces less than 3 per cent, of the total annual tonnage. Bituminous coal is used for a wide variety of purposes, both domestic and industrial, a very important use being for railroad fuel. The output of bituminous coal is consumed approximately in the following percentages: railroads, 28 per cent.; miscellaneous industrial uses, 25 per cent.; manufacture of coke, 15 per cent.; domestic uses, 10 per cent.; manufacture of iron and steel, 7 per cent.; public utilities, 7 per cent.; expoit coal, 4 per cent.; bunker coal, 2 per cent.; used at the mines, 2 per cent.

The outstanding feature of the coal industry in the United States, from an economic point of view, is the labor situation. The labor in a considerable part of the industry is controlled by a national labor organization, the United Mine Workers of America. The bituminous industry, as a whole, is about 60 per cent, organized, although in some fields organization is quite complete. The union fields operate under wage contracts with the United Mine Workers, while the non-union fields do not. The existence of the non-union fields has been a handicap to the success of strikes of the United Mines Workers in the union fields, and that organization has made several attempts to organize the non-union portion of the industry. In several cases, these attempts have been accompanied by violence and bloodshed. This was the case in Colorado in 1914, in West Virginia in 1912,1917, 1919, and 1922, in Alabama in 1920 and 1921, in Utah and Northeastern Kentucky in 1922 and 1939, and in Maryland in 1923. In no case were the attempts to organize the non-union fields permanently successful, and the approximate ratio of 60 per cent, union and 40 per cent, non-union has persisted for some time.

The enonomic situation is a serious one, with many producers operating at a loss, and bankruptcies and reorganizations frequent. This is largely the result of the fact that the bituminous industry is seriously overdeveloped. The normal annual demand for coal is approximately 500,000,000 tons, while the capacity of the bituminous mines is well over 800,000,000 tons. A corollary to the overdevelopment of the bituminous industry is the fact that it is considerably overmanned. It is stated by the U. S. Coal Commission that there are at least 200,000 more bituminous miners than are necessary. As a result, there